motivate further study of the band gap.
Earlier investigations of infrared (IR)
reflectance [7, 8] and Raman scattering [9] from CdSe x Te 1-x have shown the typical two-mode behavior of the long wavelength optical phonons. However, Perkowitz et al. [10] has reported a third mode which was attributed to substantial non-random clustering of the anions around the cations.
We present infrared and theoretical study of five zincblende CdSe x Te 1-x crystals with x = 0 (i.e. pure CdTe), 0.05, 0.15, 0.25 and 0.35, and confirm that the previously observed third mode seen in infrared spectra is a bulk effect.
Using a new type of optical spectrometer, we have successfully obtained room temperature spectra of these alloys, which were not detectable previously using an old type of scanning spectrometer. These data are compared to empirical and to first principles pseudopotential calculations.
The tunable lattice and band properties of Cd 1-x Zn x Te make it a useful Substrate material with potential for devices, and it is an interesting II-VI compound in its own right; yet there has not been much recent optical examination of its un-usual phonon modes. In the 1970s, three group used infrared or Raman spectroscopy to study the transverse-optical (TO) and longitudinal-optical (LO) phonon modes in bulk Cd 1-x Zn x Te at 300K and 80K.
All three papers report two-mode be-havior , with similar plots of the CdTe-like and ZnTe-like TO and LO frequencies versus x [ 11, 12, 13] . All show the remarkable result stated by Vodop'yanov et al. [12] ; unlike every other two-mode system studied at the time, where one mode's TO frequency increases with x and the other decreases , in Cd 1-x Zn x Te both frequencies grow with x. Fourier transform infrared (FTIR) reflectivity measurements were made using facilities at National Taiwan Normal University described elsewhere [14] . 
II. Experiment

III. Results and discussion
A. Experiment result
In Figure 1 and Figure Table 2 we can see that there is a mix mode between CdTe-like TO mode and ZnTe-like TO mode. This indicates that the third peak comes from the bulk, not from the surface, because infrared excitation penetrates into the sample deeply. A bulk origin for the third peak strengthens the earlier interpretation that it comes from non-random cluster effects. 
B. Theoretical fits of FIR reflectance
From a classical model, the FIR dielectric response function can be expressed as strengths S1 and S2, as shown in Table 1 and Table 2 respectively. where n is the carrier concentration and m* is the effective mass. Computer Least-Square fittings were performed for all the FIR spectra in Figure 1 and Figure 2 . The vibration modes and other parameters of the optical modes at Figure 1 and Figure 2 of 300 K obtained from these theoretical fits are collected in Table 1 and Se composition x at 300 K.
C. Electrical conductivity
The electrical properties of these bulk Cd 1-x Zn x Te and CdSe x Te 1-x wafers can also be characterized by fitting the dielectric function. The obtained parameter data for the high-frequency limit dielectric constant, free carrier concentration, mobility, conductivity and effective mass are listed in Table 3 and Table 4 . 
IV. Conclusion
A multi-technique study using FTIR 
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